Yaghoobi Yeganeh Manesh et al. Diagnostic Pathology 2014, 9:1 10 
http://www.diagnosticpathology.Org/content/9/1/1 10 



DIAGNOSTIC PATHOLOGY 



CASE REPORT Open Access 



Cyto-histopathological and outcome features of 
the prepuce squamous cell carcinoma of a mixed 
breed dog 

Javad Yaghoobi Yeganeh Manesh 1 , Radmehr Shafiee 2 , Ali Mohammad Bahrami 3 , Mehdi Pourzaer 4 , 
Maryam Pourzaer 5 , Behnam Pedram 6 , Javad Javanbakht 7 *, Aram Mokarizadeh 8 * and Farshid Khadivar 2 



Abstract 

Background: Squamous cell carcinomas (SCCs) are uncommon, high-grade tumors, predominantly composed of 
round cells in the prepuce. The aim of this study is to better define the clinicopathologic features of this neoplasm. 

Case report: We conducted cyto-histopathologic analysis on the manifestations of the prepuce SCC by H & E staining 
in a terrier mix dog. Grossly, tumor was large, multiple erythematous patch, and ulcerated masses frequently affecting 
the prepuce and deeply invading to distal prepuce out from the ventro-lateral of penis and the tumor covered by 
a necrotic discharge. Cytological evaluation of fine-needle aspirates from the cutaneous mass from the prepuce 
comprised of round nuclei, coarse chromatin pattern, distinct nucleoli and nuclear pleomorphism. Furthermore, 
the neoplastic cells were pleomorphic, round to caudate in shape, exhibiting prominent anisokaryosis and 
anisocytosis with rare mitotic features. Microscopically, the lesions were predominantly composed of atypical 
round cells disposed in interlacing fascicles. Frequent findings include keratin formation, horn pearls, mitoses and 
cellular atypia. The cells showed distinct borders, ranged from polygonal to round or elongate and had moderate 
amounts of eosinophilic cytoplasm. 

Conclusion: The histopathologic features coupled with the cytopathology findings led to a diagnosis of 
squamous cell carcinoma. To the authors' knowledge, this is the first time that multiple erythematous plaques 
have undergone malignant transformation in a terrier mix dog. 

Virtual Slides: The virtual slide(s) for this article can be found here: http://www.diagnosticpathology.diagnomx.eu/ 
vs/5748771 971 272873 
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Background 

The prepuce, or sheath, is a voluminous, folded "sleeve" 
of integument covering the mobile portion of the quies- 
cent penis [1]. The prepuce consists of the haired external 
lamina, which is continuous with the skin of the abdom- 
inal wall and an internal lamina which is in contact with 
the penis. Neoplasms of the penis and prepuce include 
squamous papillomas, squamous cell carcinomas, sarcoids, 
melanomas, mastocytomas, and hemangiomas [2-4]. The 
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penis is covered with skin and can thus be affected by 
tumours of epithelial or mesenchymal origin. Squamous 
cell carcinomas in this region frequently cause discomfort 
but can also lead to more severe squeal and even result 
in death. 

Cutaneous squamous cell carcinomas (SCCs) are ma- 
lignant epidermal neoplasms of humans and animals. 
Squamous cell carcinoma of the penis and prepuce is 
demonstrated in horses, dogs and bulls. In dogs, squa- 
mous cell carcinoma located in the penis or prepuce is 
similar to horse neoplasm, but keratinization is poor or 
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absent. Metastases take place in over 25% of cases, usu- 
ally in inguinal lymph nodes [5,6]. Primary SCC may 
occur at any anatomic site on the penis. It most often 
occurs on the glans although it may also develop on the 
prepuce, both the glans and the prepuce, the coronal 
sulcus, and the shaft. Invasion of the shaft by a tumor 
originating from more distant sites may also be observed. 
Squamous cell carcinoma (SCC) accounts for at least 95% 
of all penile malignancies. It represents approximately 2% 
of all cancers of the male genitalia and comprises 0.3-0.5% 
of the cancer-bearing male population [7,8]. 

In man, infection with papilloma viruses (HPV) has 
been reported to be a risk factor for the development of 
SCC, but secondary factors must also be [9,10]. Squa- 
mous cell carcinomas (SCCs) are the most common 
form of penile and preputial neoplasia; however, squa- 
mous cell papillomas, melanomas, fibromas, fibrosar- 
coma and haemangiomas have been reported [11,12]. 
Penile and/or preputial neoplasia may cause discomfort 
and in advanced cases can result in systemic disease 
[13,14]. In addition, SCCs are the commonest neoplasm 
involving the penis, prepuce or both [15]. Moreover, 
prepuce SCC is considered a loco-regional disease with 
a fairly predictable pattern of progression. Widespread 
dissemination occurs in at least one-third of the patients. 
Local recurrence (defined as the presence of tumor after a 
primary treatment affecting any remainder tissue, includ- 
ing skin, erectile corpora, or urethra) present in up to 30% 
of the patients increases the risk of regional inguinal and 
pelvic lymph nodes metastases. Papillomaviruses (PVs) are 
a diverse group of viruses that cause the mouth and geni- 
talia SCCs of people [16]. Additionally, some evidence 
suggests that PVs may act as a cofactor with ultraviolet 
(UV) light to promote the development of human cutane- 
ous SCCs [17,18]. However, regarding nonhuman species, 
evidence suggesting a causal association between PVs and 
cutaneous SCCs, which has been reported in cats, rabbits, 
horse, bandicoots and some rodents [19]. In dogs, seven 
papillomavirus (PV) types have been completely described 
[20,21]. Of these, Canis familiaris papillomavirus 2 
(CfPV 2), CfPV 3 and CfPV 7 have been previously de- 
tected in canine cutaneous SCCs. 

The diagnosis of cancer is usually confirmed by a histo- 
logic examination. Histopathologic examination is essen- 
tial to establish the diagnosis and to provide information 
about the extension of the tumour in deeper tissues. Upon 
microscopy, squamous cell carcinoma (SCC) may have 
different histologic features according to the degree of 
differentiation. The histological evidence of PV infec- 
tion within the SCCs could support a causative association 
between PVs and a proportion of canine cutaneous SCCs 
[16-19,22], The aim of the study was to evaluate cyto- 
pathological and outcome features of squamous cell 
carcinoma of the prepuce. 



Case presentation 

Animal welfare 

This study was approved by the Animal Ethics Committee 
at Tehran University (Ethics code permit no. TU2013- 
1-1 1-007 Y). The animal was placed in shade, in stand- 
ard conditions, water ad libitum, and without restriction 
of movement according to the guidelines of the Institu- 
tional Animal Ethical Committee of the Tehran University 
of Animal Science, Iran. Surgery was performed under 
aseptic conditions and sedation by injection of xylazine 
hydrochloride (0.05 mg/kg) followed by 2% lignocaine 
hydrochloride. 

Clinical case reports 

The present study was carried out on a terrier dog. This 
animal was admitted to Tehran Veterinary Teaching 
Hospital of the Faculty of Veterinary Medicine, Tehran 
University, Tehran, Iran. Diagnosis was based on history 
of the case and clinical examination of each mass includ- 
ing location, size and age as well as histopathological 
examinations. 

Clinical examination was performed of the penis and 
prepuce. Examination of the penis itself and the internal 
fold of the prepuce required sedation with intravenous 
detomidine 1% (Domosedan, Pfizer) 0.01 mg/kg body 
weight. Furthermore, superficial inguinal lymph nodes 
were examined. 

In April 2012, a 8-year-old, 9 kg, intact male, terrier mix 
breed dog was examined because of multiple, 10 x 8 x 
9 mm in diameter, round, extradermal nodule around 
the prepuce with history of two months difficulty in 
retraction of the prepuce. Firstly, only a slightly scaly, 
erythematous patch had been noted. At our initial 
evaluation, an erythematous and focally ulcerated plaque 
and evidence of ulceration and bleeding was noted on 
manipulation. Inguinal lymph nodes, abdominal and re- 
spiratory system revealed normal upon examination. 
Furthermore, owner complained from foul-smelling dis- 
charge from the ulcer. Moreover, clinical examination 
revealed an infiltrated porcelain white plaque over the 
mucosal surface of the prepuce along with a soft friable, 
red colored erythematous plaque over the penis glans, 
the surface of which was covered by a necrotic discharge. 

Biopsy demonstrated a well-differentiated in situ squa- 
mous cell carcinoma, and therapy was initiated using 
topical 5-fluorouracil cream and imiquimod cream twice 
to five times per week, but these creams did not respond 
for multiple nodules treatment on prepuce sheath. Thus, 
at next stage, the observed lesions were surgically resected 
through a wide surgical excision in the surrounding 
healthy tissues by 1-2 cm and an impression smear of the 
tissue was prepared and stained with Giemsa. The rest of 
the tissue was subjected to histopathologic evaluation. 
One formalin-fixed, paraffin wax-embedded section of 



Yaghoobi Yeganeh Manesh et al. Diagnostic Pathology 2014, 9:1 10 
http://www.diagnosticpathology.Org/content/9/1/1 10 



Page 3 of 7 



each neoplasm was stained with haematoxylin and 
eosin (HE). The tumour was classified independently 
by two pathologists in order to confirming the diagno- 
sis according to the WHO criteria [23]. These criteria 
included the following histomorphological features: ex- 
tent of tumour (invasiveness), cellular morphology, size 
of cytoplasmic granules, mitotic activity and stromal reac- 
tion. Invasiveness was assessed as follows: non-invasive 
(tumours confined to the superficial dermis and interfolli- 
cular spaces); moderately invasive (tumours with lower 
dermal and limited subcutaneous tissue invasion); highly 
invasive (tumours with massive infiltration of subcutane- 
ous and deep tissue). Mitotic activity was assessed on 
toluidine blue-stained sections, five high power fields 
(hpfs) being evaluated in each case with a x 40 objective. 
The data were expressed as mean number of mitoses per 
hpf (mitotic index). 

Smears revealed a large number of malignant squamous 
cells occurring either individually or in clusters. The cells 
were pleomorphic, round to caudate in shape exhibiting 
prominent anisokaryosis and anisocytosis. In the current 
case, round epithelial cells that tended to form packets 
(carcinomatous component; Figure 1). Nuclei were round 
to ovoid with scant chromatin and variably 0-2 nucleoli. 
There was anisocytosis and anisokaryosis and occasional 
multinucleate cells were evident (Figure 2). Mitotic figures 
were rare, and anisokaryosis characterized by nuclei, 
varying from pyknotic to large type, variable nuclear to 




Figure 1 Fine needle aspiration cytology for diagnosis of 
prepuce SCC. Clustering of large cell populations of malignant 
tumor, with nuclear anomalies, were identified such as round nuclei 
in SCC .And also, cytoplasmic vacuolation and a large number of 
round-shaped germinal cells, with coarse nuclear chromatin and 
prominent multinucleoli were observed together with vesicular 
nuclei with prominent nucleoli, May-Grunwald Giemsa (MGG) 
staining method, 1000x. 




Figure 2 Fine-needle aspiration biopsy. Variation in cell 
(anisocytosis) and nuclear (anisokaryosis) size are present with 
abundant chromatin granules and vacuolar changes, May-Grunwald- 
Giemsa staining method, 1000x. 



cytoplasmic ratio, binucleation and multinucleation and 
perinuclear vacuolation were observed. Cytological smears 
also revealed a large number of polymorphonuclear and 
mononuclear cells (Figures 1 and 2). 

Histologically, a distinctive microscopic lesion was found 
in the prepuce of the male dog. Intraepithelial and intra- 
dermal lesions, with morphological features similar to 
those previously described, were noted in the prepuce and 
these lesions occurred in multiple, often noncontiguous, 
locations along the reproductive tract in this single case. 
The tumoural plaques appeared as focal hyperplasia of the 
epidermis covered by increased quantities of keratin. Inva- 
sive SCC consist of small aggregates, irregular islands, 
nests or cords of neoplastic keratinocytes that proliferate 
downward from the surface (epidermis) and invade the 
subepithelial stroma of the dermis (Figures 3 and 4). These 
cells often contained large vacuoles with fine granular 
basophilic material similar to that present in vacuolated 
cells of SCC. Frequent findings include keratin formation, 
horn pearls, mitoses and cellular atypia. Nuclei were oval 
and had irregular profiles. A high nucleus: cytoplasma ra- 
tio, thick nuclear membranes and clumped chromatin are 
often found. Mitotic figures were occasionally encoun- 
tered (Figures 4 and 5). In addition, in which the cells had 
undergone squamous differentiation and keratinization 
often were present. The degree of nuclear pleomorphism 
and the mitotic rate varied among the samples (Figure 5). 
Plasma cells and lymphocytes were often present in the 
connective tissue adjacent to the epithelium. Squamous 
differentiation and keratinization of the cells were present 
multifocally. In the present case, histological evidence of 
metastasis was scarcely observed. 
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Figure 3 Photomicrograph of the prepuce squamous cell 
carcinoma in the dog. Hematoxylin/eosin staining showing a 
non-metastasizing we 1 1 -differentiated prepuce squamous cell 
carcinoma. The neoplastic epithelium demonstrates progressive 
differentiation from a peripheral basal layer with centripetal 
keratinization. Numerous keratin pearls are present and cellular 
atypia in all layers of the epidermis, epidermal tissue lying free in the 
thickness connective tissue (subepidermal) HE. x40. 



Figure 4 Histologic appearance of well differentiated SCC 

(H & E). Differentiation of basal cells to keratinocytes is still present. 
A concentric aggregation of cornfield squamous epithelial cells 
(Note the prominent keratin pearl formation; blue arrow) is visible 
with pleomorphism of nuclei, rare mitotic figures and giant nucleus 
formation and also, the cells had distinct borders, ranged from 
polygonal to round or elongate, and had moderate amounts of 
eosinophilic cytoplasm furthermore, the sub-epidermis is focal ly 
thickened by large keratinocytes containing increased quantities of 
pale white cytoplasm that is variably vacuolated HE. x400. 



This study was designed to describe and correlate the 
major clinical and histopathological characteristics of ca- 
nine genital SCC, similar to that reported in the human 
literature [24,25] . Cutaneous neoplasms occur in veterin- 
ary medicine in distributions similar to those seen in 
human subjects. Squamous cell carcinoma is the most 
common tumor seen in the genitalia, accounting for 
45% of the tumours seen in the male genitalia and 12% 
in the female perineum. 

Preoperative pathological evaluation of the primary 
tumour is required to classify the tumour and design a 
treatment plan. This may be performed by fine needle 
aspiration biopsy (FNAB) or by punch or excisional biopsy 
[26,27]. Fine needle aspiration biopsy can be utilized to 
identify cells with malignant features, but it is not a re- 
liable means of assessing SCC, because early neoplas- 
tic, hyperplastic or dysplastic keratinocytes can appear 
similar cytologically. Tumour architecture and depth 
of invasion can only be assessed by evaluating a full 
thickness biopsy; therefore a full thickness biopsy of 
the lesion is more reliable than FNAB. Independent of 
the type of tumour, the lesion can be so severe that 
complete excision is necessary in any case. In such 
cases, surgical removal or debulking can be combined 
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Figure 5 Prepuce; canine squamous cell carcinoma. Nuclei are 
round to oval with irregular profiles. Moreover, a high nucleus: 
cytoplasma ratio, thick nuclear membranes and clumped 
chromatin are often found together with the degree of nuclear 
pleomorphism and the mitotic rate varied among the sample. 
Note the arrangement of some large vesicular nuclei into small 
nests HE. x400. 



Yaghoobi Yeganeh Manesh et al. Diagnostic Pathology 2014, 9:1 10 
http://www.diagnosticpathology.Org/content/9/1/1 10 



Page 5 of 7 



with harvesting material for histopathological examin- 
ation. In this study, the malignant squamous cells were 
pleomorphic, round to caudate in shape exhibiting 
prominent anisokaryosis and anisocytosis. Anisokaryo- 
sis characterised by nuclei, varying from pyknotic to 
large type, variable nuclear to cytoplasmic ratio, binuclea- 
tion and multinucleation and perinuclear vacuolation were 
observed such observations were in line with the previous 
observations [28-30]. 

Histologically, the prepuce erythematous plaques (PEP) 
have been reported to contain mild to moderate epidermal 
hyperplasia and orthokeratosis [31-33]. In contrast, the 
epidermis in the presently described plaques was often 
markedly thickened with prominent folds. While large 
keratohyaline granules have been previously described 
in PEP [31,32], the number and size of the granules in 
the present case was greater than in previous descrip- 
tions. The PEP in the presently reported dog underwent 
malignant transformation more rapidly and more fre- 
quently than in previous reports. Additionally, this is 
the first report of malignant transformation of multiple 
PEP in a dog without detectable immunodeficiency. 
Since there are few reports describing the malignant 
transformation of canine PEP, prediction of which pla- 
ques will become neoplastic is difficult. However, results 
from the present case suggest that larger PEP that con- 
tains greater histological changes may be predisposed to 
malignant transformation. The present dog was anaes- 
thetized to remove ulcerated masses during a 1-day 
period. Although masses were confirmed histologically 
to be SCC, all the masses had a similar gross appear- 
ance, suggesting that all were likely to be neoplastic. 
Therefore, the PEP in the presently reported dog under- 
went malignant transformation more rapidly and more 
frequently than in previous reports. In the presently re- 
ported dog, erythematous plaques frequently and rap- 
idly progressed to SCC within sun-exposed skin. 
Additionally, although histology revealed only rare foci 
of koilocytosis, epidermal hyperplasia was prominent, 
and one section contained bands of keratinocytes with 
increased quantities of pale cytoplasm and vacuolated 
nuclei with marginated chromatin within the superficial 
layers of the epidermis. 

In our case most of the lesions were proliferative and 
were often ulcerated as previously reported in the cuta- 
neous different regions [34]. Ulceration is observed in 
advanced human SCCs [35] and SCC in human patients 
usually presents as an indurated, non-healing ulcer [36]. 
Furthermore, infiltration by lymphocytes has been de- 
scribed in numerous human tumours, the presence of 
such cell often being associated with an improved prog- 
nosis [37-39] that these observations are in agreement 
with our study. Moreover, the amount of keratin was 
abundant in our case. The proliferating cells revealed 



moderate cellular pleomorphism, large vesicular nuclei, 
prominent nucleoli and variable mitotic activity. Similar 
microscopic observations have been reported [40-47]. 

In conclusion, squamous cell carcinoma can occur on 
virtually all keratinizing surfaces of the skin. The present 
study describes for the first time several histological diag- 
nosis of SCC affecting the prepuce of dogs. Although the 
prognostic value of histological classification of prepuce 
SCC remains a controversial topic in human medicine, 
this should be further evaluated in dogs, as there may be 
differences in the biological behaviour of canine prepuce 
SCC. The clinical presentation of a well-demarcated scal- 
ing erythematous plaque can be altered when it appears in 
moist, intertriginous, or hyperkeratotic sites. Because little 
is known about the behaviour of SCC on the external 
genitalia of the male dog, deciding on the most appropri- 
ate treatment is difficult. Poorly differentiated SCC on the 
external genitalia of the male horse seem to metastasis 
relatively frequently, but prospective research on the rela- 
tionship between tumour grade, treatment performed and 
incidence of recurrence is needed to confirm this clinical 
impression. So the system proposed in this study, admit- 
tedly not based on large case series and entirely open to 
any modification or improvement, is offered as a first step 
in this direction. 

Conclusions 

In conclusion, the presently described case was unusual 
owing to the extensive development and frequent malig- 
nant transformation of the erythematous plaques. To the 
authors' knowledge, this is the first time that multiple 
erythematous plaques have undergone malignant trans- 
formation in a terrier mix dog. Finally, the histopathologic 
features coupled with the cytopathology findings led to a 
diagnosis of squamous cell carcinoma. 

Consent 

Written informed consent was obtained from the dog 
owner for publication of this Case report and accompany- 
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